Intestinal heme oxygenase inhibition and increased biliary iron excretion by metalloporphyrins.
The effects of synthetic metalloporphyrins on heme oxygenase activity in the epithelium of the proximal region of the small intestine were examined both in vitro and in vivo in male Sprague-Dawley rats. Metalloporphyrins, which inhibit hepatic heme oxygenase in vitro, also inhibit intestinal heme oxygenase. Chromium and tin porphyrins are the most potent inhibitors of the intestinal enzyme in vitro. Oral administration of Sn-protoporphyrin (25 mumol/kg body weight) resulted in inhibition of intestinal heme oxygenase; however, no effect was observed on the splenic, hepatic, or renal enzymes. Metal analyses in these tissues showed essentially no intestinal absorption of the metalloporphyrin. Oral administration of Cr-mesoporphyrin (25 mumol/kg body wt) also resulted in inhibition of intestinal heme oxygenase activity. Zinc and manganese mesoporphyrin did not inhibit intestinal heme oxygenase activity when administered orally. Microsomal intestinal heme oxygenase activity was inhibited in a dose-dependent manner by antiserum raised in rabbit against rat hepatic heme oxygenase. The parenteral administration of metalloporphyrin inhibitors of heme oxygenase to bile duct-cannulated rats resulted in a significant increase in iron levels in the bile.